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The hydration and microstructure of ultra high-strength

concrete with cement-silica fume-slag binder
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4. Conclusions

In this study, the hydration and microstructure of UHSC with
cement-silica fume-slag binder were studied. The following con-
clusions can be drawn:

Silica fume could improve the flowability of UHSC, but the silica
fume content should be in an appropriate range. When the silica
fume content increased from 0% to 22%, the flowability of UHSC
increased from 110 mm to 195 mm. However, when the silica
fume content was more than 22%, the flowability of UHSC
decreased. Slag would decrease the flowability of UHSC, the slag
amount should not exceed 40% of the binder. When the slag con-
tent exceeded 40%, the flowability of UHSC was less than
140 mm. Combination of silica fume and slag demonstrated posi-
tive synergistic effect on the flowability of UHSC.

Silica fume altered the hydration after the induction period and
reduced the rate of accelerated hydration. The rate of hydration
heat of the mixture with 15% silica fume surpassed that with
Portland cement. When the silica fume content increased from
0% to 15%, the accelerated hydration decreased from 7.23 h to
4.77 h. However, when the silica fume content increased to 30%,
the rate of hydration heat of UHSC slowed and the accelerated
hydration increased to 6.37 h.
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